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Temperature of vitrification and fluidity of natural mbbers
of different molecular weights. A, Tager, OVIGER, Ao
_tKantor, and L. Mugheva. Zkm=<Priklad. Khim. 27,
1297-30(1954),—The mol. wt. of natural rubbers milled for
" different periods was detd. from the reduced viscosity-:
" concn. plots by the relation [s] = KA, where [a} is thy
intrinsic viscosity, & and a are constz., and 3 is the miol. wt
Browm the degree of deformation as s function of tiw temp.,

wod shown that tiie mol. wt. aifected the temp. of the initial

det? by the method of Kargia, el al. (C.A. 43, 7284/, it
AAidity but not that of vitrification. 1. Bencowirg
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. Meithods of evultsling some technological vroperties of sodium
butadiene rubbers
dions ¢ Bhim. prom. Ho h, Zuu-215. Jun 1995
. Describe the method of "fooming” wnd the method of thermomecnanlcal
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curves, which cen be usedl in eveiuating the capacity of rubbars to
rorm a tridimensiiel structural networi. Ten references, asil uf
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f wermodynamic - study  of copolyrrcr squtions. eC”‘
hermodynamic siudy of solut xon' of

capolymers, A A Tager, T bmm-x, D \’u
A { Gor'kﬂ r-n Siate :}’[\Nﬁk

: Kartinskaya, a (A7
iy, Sverdlovsky. Rolkoid. Z}-w. B AT ST T
C..d. 47, 46962, —The integral heats ¢ of seln. of ropolﬂneﬁ
in Cqlly were equal to those of swelling, i.e, the hcats of difn.
were very small. The @ was xmmcasumbly smull for co-
~ polymers contg. 80 or 70.wt. P, aiyrene; it was pos. when
the fraction x of styrene was greater and Increased with'x,
and was more neg, thesmaller wasy between x = 10 and 50%;
e.g. atx = 109, 0 = —1.18cal. {or 1 g. copolymer. = Sorp-

I tion a of CsHy vapor by copolymers, up to the relative vapor
pressure g/ ps of 0.5, wasgreater thesmaller wasx;  athigher !
#/bs some curves of a vs. #/pa crosséd. - Computation of

- these data showed that peneiration of C.Hg into copolymers
with © < 90%; was assocd. with an inecrease iu entropy S

= {becanse of the flexibility of the pol\mer chains} whllc S
of the rigid copolymer with x = 90% decreased, and that ;
copolysners with a small x dissolved i m CeH, as a result of
diffusion while those with a large x dissolved because of an -

, inters mhun between copolymer ehuins and C.Ha
BLLenmm._.

@
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. LT T Theriodynamic study of copolymer solutions, 'IT. Thoer-
S modynamic study of sclutions: of. copolymers of butadiens e
FN Gﬁ and cerylonitrife, A, L% Tagtr& daﬂ%%’ﬁoso\‘r b e—

L GorkiUrad~State ThHivS IQVsE( [ Rollod Zhur 71T -
- J91-G(1855); cf. C'A. 9, ISRz —~Copolymers contg, 187
o -(1),28 (I}, and 40 wt. %, (111} acrylonitrile, and pelyacrylo-
pitrile (IV) were studied. The heat of solu; {or swelling} in |
CsH, was zero for I und IV, 0.45 for I, and 0.70 cal./g. |
pol?'mer for I1I. The syrption of CyH, vapor increased in tite i
serfes IV < I <] < II; e.g. at relative vapor pressure of ;

0.5, 1 g. of 1 todk'ttp 0.3 g. CyHy. - From these data the en-

: thalpy, free energy, and entropy ol the systems were caled,

". Aspenctration of CoHylnto thie polysisers was dssocd, with an -

entropy increase, the

1
i
1
i

pulymer chains must be flexible. The 4

- aflinity of CeHa for the polymids was detd, by this flexibility |

" and theratio of the polarities of polymer and solvent. The'i

- temp. below. which the *“‘glassy state” appeared was —~45 ,
‘to —§6% for I, . —36 to <45° for I, and —20 to —27° far , - -

w IIL.: The heat of soln. of IV.in HCONMe; was 5.2 cal./g. |

© polymer, .. L . " J. J. Bikerman © -
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[/Efiect of chamwal sttuetura o! bumdiene—s rene o
their transformation temperatures.” “A> AZEr an uring
. . (Zh. prikl. Khim., 1935, 98, 13271 F "y xtmxcatmn temp,
) - of stytene—hutadxene copulymers falls rcgularly with rising butadxene
. content, from 10 to 0%, and of polyacrylic esters - . .
- [-CH, CHI(‘O,R) In thh increase in ‘mol. wt. of R. - The temp. at
which fluid flow begins falls stéadily as the styrene content rises.
B from 10 to 60%, changmg little thereafter; that for
-" { CH, CH (CO,R) ],, varies in the ordcr R = Me > Et > Bu.

JSey
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Caxrd 1/1 Pub. 22 - 35/6C
Authors 1 . h.; Krivokorytova, R. V.; and Khodorov, F. M.
Title t Heats of solution of polystyrenes of different molecular weight and the

packing density of stable chains

Pariodical 1 Dok. AN SSSR .100/4, 741-743, Feb 1, 1955

Abstraoct t The integral heats of solution were determined for various fractions in
benzene and for a hydrogenated polysterenb monomer - ethyl benzene. The
results indicete that polystyrene with a moleculsr weight of about 1000
dissolves in benzene and in ethyl benzene with a zero thermal effect. It
was observed that the low-molecular polystyrene dissolves in a natural
hydrogenated monomer - ethyl benzene - with a zero thermsl effect which
indicates that the packing density of the low-molecular polystyrene is
close to the packing density of ethyl benzene molecules. An incresse in
moleculsr weight was observed to be followed by a considerable increase
in the heat of solution. Four references: 3 USSR and 1 USA (1950-1954) .

Table; graph.
Institution The A. M. Gorkiy Ural State University

Presented by:  Academician V. 4. Kargin, Auguet 17, 1954
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Name: T475-.., 4nna Aleksandrcvna

Pignertatyon:  Thermodynemlic study of solutions of
amorphcus high-molecular compounds
and structure of polymers

Degree: DJoc Chem Sci
Affiliaticn: Ursl State U imeni Gor'kiy

Nefense Date, Place: 24 Nec 55, Council of Sci fiss Phys-
Chem Inst imeni Ksrpov

Certirication Date: 21 Sep 57

Scurce: EBEMYV) 22/57
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AUTIHORS: _Taz A5~ Smirnova, S0V, 1560 =1=24740
Sysuyev“, i

TITLE: The Density of Packing of Polymers and the Volunme
Connected With Their Dissolution (Plotnost' ugakovki uo1’ﬁ::sv
i izmeneniye ob"yenma pri ikh rastvorenii)

FERIODICAL: Mavchnyye doklady vysshey shkoly, Khimiya 1 khinid
tekhnologiya, 1958, Hr 1, pp. 135 - 138 (U ?)

APSTRACT: Phe results obtained from the investi,utions of diff
properties of pclymeric substances prove that - accor dir
the chemical structure and the physical state - the yOlu.
may have both a dense and a loose packing, It nay be expectad
that the difference in the density of packing will act on the
change of its volume connected with dissclution. Isn 2 sereral
case the change of volume connected with the mixing or two
components may be attributed to 3 causes: 1) to the difi'erance
of the energies of interaction in an isolzted csiste and in
the mixture, 2) to the dif:-erence between the 1oleouiv
of the conponerts and 3) to the difierence in the ies of
packing of the molecules. In order to eliminate t! i
factor, it is advisable to investigzte the chang
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: taking place with tue mixing of comporents
chenical structure. If the ligquids are re

respect to the factors 2) and 3), no chan:

place at mixing. The authors selected 2

difierent both with respect to tiheir chen

their physical state: poly-isobutylene axn

orier to eliminate the influence exercise

structure of the solvert, such solvents wo:e

are closely related to the pelymer: ethyl-venzen r o
styrene and n-heptane for poly-isobutrlene. The 1ts
ohtained are shown in figure 1. It hence resulis t.zxt in the
polystyrene-ethyl-benzeuc system a reater compression 1is
observed thin in the poly-isobutylene-isococtune system. It
results from figure 2 thet a consideratle compression tuies
place in the polystyrene-benszene- and polystyrene-toluene

Gyﬂteﬁ An annlogous picture is found in the pol :

yclo- hex wnon system. *n connection with this, the compr
in the golj—-gobuf"lure ~benzene and poly-icobntylenn-is
srsteqs ig ag small as in the poly : :

o -
¢ oy Eog ~‘|
L snovw clon

et

tens (Fig 3). Phese ds
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acted With Their Dicsolwn L ot

ith the dissolution of a
conpression takes plnce tho
packed polymer. Flgure 4
of butadiene and styrerne.
connection with the dissolution of

2he T gtrong compression takes
looge paciing of this polymer. The ¢
the increasins number of the bvtaﬂlene o
aolecule. Thig signifiess that th
crezxses as the decrease of the phenyl
4 figures and 3 refererces, 2 of which

ABSOCIATIOI: Kafedra fizicheskoy khimii Ural!
teta in.a.M.Gor'kozo (Chair of Phye
Stat U 5, it irmerni o V1S
State University imeni A.M.Gor'kiy

SURLITTED: October 16, 1957
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experimental results concerning the solution of poly-
styrene in benzene (Ref 1) and ethyl-benzene (Ref 2) give

evidence of laws which differ basically from those concerning
the elastic polymers. The most important difference is the
modification of the ﬁnt“opJ of the solvent. The penetration
of the benzene- or ethyl-benzene molscules into the range
of the polystyrene macromolecule is accompanied by an
abrupt decrease of the entropy. In contrazst to this the
ingroase of the soivent entropy is charactsristic of the
dissolution of the elastic polymers which are in an elastic
state (the mixiure ertropy is high). An attempt to explain
the causes to which this law is due was interesting: it is
eitner tne n= f tne polymer or that of the solvent.
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f 1zuids by polystyrene were determined
descvlned methods (Ref 1) and the heat
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Pracess gf Polystyrene in Metnyl- -Ethyl Ketone and EtZylacetata

Tacre pe 4 Cigureg aud oy KLLUIPMLNQ, 4 of which are Soviet.
ASSOCIATION: Kafedra fi, »iche 2skoy khimig Ural'dko*o gosudarstvennogo uni-
versiteta im, 4. M. Gor'kogo { Chair of Physical Chemistry

of the Urul State Unlver,ltJ imeni AL Gertkiy)

UBMTTTED . Hovember 27, 1957
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AUTHOR: Tager, A.A. (Sverdlovsk) Th=27=4~5/6

TITLE: On a "Good" and a "Bad" Solvent of Polymers (0 "khorosham” i
"plokhom" rastvoritsle polimerov)

PERIODICAL:  Uspekhi Khimii, 1958, Vol. 27, Nr 4, pp. 481487 (USSR)

ABSTRACT: In publications dealing with this subject the sxpressions "good"
and "bad" are fraquently found in connection with solvents used
for polymers. Also on the IX Conference for the Investigation of
Compounds of High Molecular Weight there was nuch that needed
expleining in this respect. The present paper subjects this prob-
lem to a thorcugh investigation. As; by the addition of a2 pracip-
itating agent, the solubility of the medium can be reduced, gen-
eralizing conclusions wers drawn from this fact: A solvent is de-
seribed as "bad" if the viscosity of the solution is irnferior to
that of a "good" solvent. This gives rise to the question as to
what, with respect to ensrgetics, may be looked upon mors or less
as a nood solvent. In the present paper the works by Frith and
Spurlin (Refs 6,7), Pekshver, Kakhomskaya and Dolinin (Ref 9)
and bucrman, Kozlov (Ref 10) are discussed for the purpose of

Card 1/2 finding an answer to this question. In the works mentioned 1% is
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On a "Good" znd a "Bad" Solvent of Polymers Th=27-1-5/8

proved that if methanol and butanol are added, viscosity is very
slightly reduced in the methylene chloride. Great interest was
coused by the works by Kargin, Mirline and Bakeyev (Ref 19) which
deal with structural formation in dependence on the shape of the
chains in polyelectrolyts solutions. In this connection the
author is of the opinion that a final and definite explanation da-
pends in a high degree on what is required in practice (with re-
spect to solvents). In any case it can be said that a good solvent
for any kind of polymer is one in the case of which the polymer
forms a thermodynamic system. With decreasing solubility the ab-
solute value A P4 is reduced and in comnection herewith also

the clearness and transparency of the solution. As regards the vis-
cosity of the solution it was shown that this problem is connected
with the elasticity of the chains. In the solutions of elastic
polymers viscosity in a good solvent is greater than in a bad one.
In the solutions of rigid polymers viscosify, in the case of a
good solvent, can be greater and weaker than in a bad one. In ths
case of polymers with stepped degreses of elasticity of the chains
there may be no correlation betwsen elasticity and solubility of
the solvent. There are 19 references, 11 of which are Soviet.

1. Organic solvents--Chemicel properties
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AUTHORS: Pager, A. A., Kargin, V. A. . 76-32-6-26/46
PRESEERS S LT 5 T,
TITLE: Thermodynanic Investigation of the System Polymer-Hydrated Hono-

mer (Termodinamicheskoye issledovaniye sistemy polimer-gidriro-
vannyy monomer)II. The Solution Heat of Copolymers in the

Mixture of Hydrated Monomers (II. Teploty rastvoreniya sopolimerov
v smesi gidrirovannykh monomerov)

PEAIODICAL: Zhurnal fizicheskoy khimii, 1958, Vol. 32, Nr 6,
pp. 1362 - 1366 (USSR)

ABSTRACT: The present paper investigztes copolymers of butadiene and
styrene as well as saponified polyvinylacetates et different
degrees of saponification, M.Iovleva and Yu,Treskunova took
part in the experimental part of the work. The types of butadiene-
- and styrene copolymers (their brand names being mentioned) to
be investigated were supplied by the All Union Scientific Research
Ipstitute for Synthetic Rubbers. The polyvinylacetate was corre-
spondingly sponified. A mixture of ethylbenzene and isooctane
at a ratio corresponding to the composition of the copolymer wzs
used as calorimetric liquid. From the experimental resnlts
shown in tables it may be seen that a higher content of butadiene
Card 1/3 (the types CKC 1o, CKC 30) causes a8 heat absorption in the
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Trermodynemic Investigution of tie Systen Polynmer- S 76-32-6-26/46
-Hydrated Monomer. II. The Solution Heat of Copolymers ir the Hixture of
Hydrated Mononers

solution of the mixture of the corresponding hydrated monomers,
while the increase of the amount of phenyl substituents shows

a hisher value of the solution heat. In classifying the obtained
results the suthors mention that an increase of the number of
substituents cesuses a loosening of the molecular jpacking while
in the presence of polar OH-groups no such loosening is noticed.
The use of hydrogen bindings in polyvinyl alcohol was proved

by S.N.Zhurkov and B.Ya.Levin (Ref 6), however, the heat ab-
sorption in the system polyvinyl slcohol-ethanol can not be
fully explained, as there are two possibilities for it. Anmong
other facts the investigations showed that at the transition
from the polymer with mobile chains to one with fixed chains

e continuous change of all thermodynamic properties of the
solutions takes place. An additivity of the change of the mobil~
ity and density of the packing was found only within the renge
of from 20 to Jo% butsdiene, as, e.g. the introduction of 10%
butadiene into the polystyrene chain changes these properties
to o sreat extert; this agrees to the data obtained by 4.1,

)

Morey and M.Z.Al'tshuller (Ref 8). There are 2 figures, 3 tables,
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ion of the System Polymer- 76-32-6-26/
J J /
tre wur

e Solution Heat of Copoljyzers ix

and 8 referances, which are Soviet.

Vsegoyuznyy institut sinteticheskogo kazuchuka, Ural'skiy gosu-
darstvennyy universitet im.i.HM.Gor'kogo, Sverdlovsk (Sverdlovsk/

Al11-Union Institute of Synthetic Rubter, Ural State University
imeni A.M.Gor'kiy)

February 18, 1957

1. Polymers—-Heat of solution
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Vol 32, lir 9,

autho total he wt of solution of poly-
;rene wit T r weight o 34(‘900. The solvents
naed were .Jl terncerne and t Tha etarﬂinationshere
carried oudt using a calorimet 2% te”uerﬁt‘r’ heivween
30, Tue heat of solution decreases with
mperature and becomes zero at 70° (Fig 1).
C>§1 for the system pole*Jre“e-uo7uene at 70°
; in “igure 2 the curve for trhis system
;T cur far the polystyrene-benzene system
w2 at 70 cor““qro‘ds to the curve

[UR I

APPROVED FOR RELEASE: 07/13/2001

CIA-RDP86-00513R001754710017-8"

e




"APPROVED FOR RELEASE: 07/13/2001

FTIN RS D et et LR s BT T LN £ SR L 1 R P s o T N A St

[ - Q

Hoot o Solution
lecules in Vo.oriocus Phozd

chainsg becomes closer., Thera are

e 2 figures and
ernces, 12 of which are Soviet.

gosudarstvennyy u

University)
N

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001754710017-8"



"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001754710017-8

Emos

Ly .‘"': 4
ry h. ., Xaroin, V.oA. 50V, 6-7

&

ar
v
v

T S - s % S Herdiypoy ope ~
TTTLY: The Solutien Hent of I'slyners und Their Hrirore:cte
L a o, 13

d
i : fora salir
Lono-ars in tas Ystwe Liguid (Terlnta rastvoreniya yC-lDC{DV
sl g in tae Lo ! ol : -2 ¢ -
i ith sidrovannykh monomerov v ooandy 1 toy zhne zmhidkostl)

1) Yotn the
trne colymer sre 2amorSnows; 2} tne monower is

"ol 1ons; 3) the monouer is

ine; 4) both are crystalline,
only cases 1 and 2. Case 1:
snlution hents are never ezual.
sented in the polrmer:a) a
ambined in a polymer
% wezler intermole-
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Tne Determination of tne suecific Surface and the V¢
50:1id Polymeric wcorbents

gorption. and the fiexibility of the chain is not realized.
"he asuthers investigated the sorption of the vapcrs of iner!
liquids oy polystyrene, polyvinyl alcohol, celiulose, and

by triacetyl celiulose. Two sorbents of polystyrene with tne
molzaular weighis cf 456000 and 135000 respectively; pul-
verulent triacetyl.cellulose with the mclecular weight
140000, polyvinyl alcchel with the moiecular weighs 17000 and
industrial linters were used as sorbents. As inert ligquids
metnyl-alcohol was used fcr polystiyrene znd n-hexane was
used for the other polymers. The apparatus used for these
investigations has elready been degcribed (Ref 1) . The resulis
cbtalned by mesasurements are given in form ¢f 2 diagrems.

The isothermal lines cf the sorption or methy: alcchel on
volysiyrene and u-hexane on celiulose are similar to the iso~
trermai lines of the vapors of the same liquids on silica
gel, Various details are mentioned. The ccvrse itaken by the
1sotnermal line of the sorption of the sa p».e with the mole-
cular weigznt 133000 is lower than that of :he sample having
the moiecuiar weight 436000, Thiz indicatez an inureasing
iocsening which takes place with 2 rising melecular weight
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Investigating the hard
Hardening of resins pr
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AUTHORS:: Taﬁﬁ{;““‘ 4., Tsilipotkina, M. V., SOV/20-124-1—37/69
Suvecrova, 4, I.

TITLE:

The Infiuence of Annealing on the Density of the Packing
of Polystyrene (Vliyaniye otzhiga ne plotnost' upakovki polistirold)

PERIODICAL: Doklady Akademii nauk SSSR, 1359, Vol 124, §r 1, pp 133-134
4
(USSR)

ABSTRACT: The authors investigated the i

the sorption capacity of polystyrene, Anrnealing was carried
out by slowly and gradually cooling = polystyrene sample,
which had previously been hested up to +140%, for sbout one
day. The experiment was carried out with an air-thermostat
fitted with a relay and a contact thermometer. Cooling from
+140° to +20° lasted one month. By keeping the polystyrene at
rather high temperatures (more than 100°) for a long time
destruction of the samples was csused. The viscosimetxically
determined molecular weight of the annesaled samples decreased
from 456 000 to 110 000. 4s, however, the density of packing
in polystyrene depends largely on its molecular weight, g
direct comparison between the annealed sample with the
Card 1/3 original sample would be wrong., Therefore, & sample of

nfluence of long annealing upon
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The Influence of Annealing on the Density of the SOV/20~124-1~57/69
Packing of Polystyrene

annealed polystyrene and z fractien of Lot annezled
polystyrene of similar molecuar weight was chosen for this
investigation. The authors on both samples investigated the
sorption of methyl alcohol vapors, i. e. of a substance which
is inert with respect to polystyrene. The isothermal lines of
the sorption of methancl on the non-annealed sample has a
shape which, according to A. V. Kiselsv's clasgsification, is
characteristic of homogeneously fine-pored substences. The
isothermal lines of sorption on an annealed sample remind

of the isothermal lines of the sorption of poreless sorbents.
& teble contains the values of the specific surface and the
volumina of pores. In the case of annealing during a very
long time, the packing of molecules becomes considerably more
dense, which is characterized by a reduction of pore vclume
end of the specific surface by 50%. This result proves the
relaxation character of the looseness of the packing of
high-molecular polystyrene., There are 1 figure, 1 tzble, and
9 references, 7 of which are Soviet.
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ASSOCIATION: Ural'skiy gosudarstvennyy universitet im. A. M. Gor'kogo
(Ural State University imeni A. M. Gor'kiy)

PRESENTED: Lugust 7, 1998, by V. A. Kargin, Aceademician

SUBMITTED: fugust 6, 1958
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TAGER, 4.A.

?oro§ity of ica-exchange resins. vysokom.soed. 2 no.7:994-996
J1 ‘60, (MIB4 13:8)

1. Ural'skiy gosudarstvennyy universitet im. A.M.Yor'kogo.
(Porosity) (Sorbents)
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TAGEH, A.A.; PASHKOV, a.B.; PSILIPOTKINA, M.V.; BYKOVA, H.I.

High sorptive capacity of ion-exchange resics. Vysokom.s?ed..pZ
no.7:997-1050 J1 '60. {MIEA 13:3)

1. Ural'skiy gosudarstveonyy universitet im. A M. Gor'kogo i
Hauchno-issledovatel'skiy institut plasticheskikh mass.
(Adsorption) (Resins, Synthetic)
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AUTHORS Tager . A, As- Tsilipotkina. M, V., Romanova. Do M.

timation of packing density of chains of s501lid pPOIYMETS.

TITLE. Es
111, Crystelline polymers

PERIODILAL: Yysokomolekulyarnyye soyedineniya, ¥ 1. no. 12 1967,

1857 = 859

QEXT: The packing density of crystalline polymers {polyethylens (PE) 2nd V//
pclytetrafluoroethylene (PTFE)) and of the copolymer of 15% vinyl chleride v
idene chlorite (saran) was examined. The sorption of inert —

olute CHBOH by PE and PTFE., and of HZO and cryoscopically

o
aus

Lro penzens by saran. Wwas determinedo Measurements were cornducted at

nd PTFE zare

I ah . : - -
2570 and 19 am Hg. The sorption isctherms of CHBOH on PE an

phe same, i ghe jow.pressure range (very dense pecking) no 2
placei at p]/p} - 0,55, the branch of the isctherm sharply Tis

L
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TAGER, A.A.; TSILIFOTRINA, K.V Prinimala uchastiye: RakOVa, G.M.
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?éllsotactlc colystyrene v e

X . . Y .
1. Utral'skiy rosudarstvennyy universitet imeni A.M.Gor'kogo.

(Polymers) (Styrene)
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DREVAL, V.YE., TAGER, A.A.

Study of the rheological properties on concentrated solutions of welastic,
glassy, and crystalline polymers as a function of concentration,
temperature and type of solvent.

Report presented at the 13th Conference on high-molecular compounds,
Moscow, 8-11 Oct 62
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SUVOROVA, A.I., TAGER, A.A.
Effect of chemical structure and dimension of plasticizer molecules
on the vitrification temperature of polymers.

Report presented at the 13th Conference on high-molecular compounds
Moseow, 8-11 Oct 62

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001754710017-8"



"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001754710017-8

27 et

:/:97{32[ 004 /006 /002 /02
Z101/E110

) 1 - ar o o~
LutHCES Suvorova, 4. L., aclayrev, L. N., 7esaiov,
£a - s .

ro3L0OVE, 7. L.

TICL: cture of the prasticizer on ine
R rolymers. L. Plasticizing of
Loij
id =nd naphthalic acid esters

curves were plottec Iur polystyrene (pst)

‘“G of: monomethyl-, mondoein)l-, and monobutyl y
fesnyl-, oThyl-buiyi-, «2ovi) - ethyl-octyl-, and ,l/
thyl, diezhyl, cné dibutyl napihalate. Thne v

¢iphenate (b.p. 167-1687C/15 mn Hg, MR 91.89)
nate (M2 11G.57), aow produced Ior the first time,
compatibility or ihe plesticizer with 25T was
the critical mixing temperature, which lay at
scid monoester, below room temperaiure {sometimes
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diphenic acid Jilestiers yielded the lowest TV. ?, dropped with incressing
7
- - o vi . 4404
length of the wikyl ruéical: eshyl-octyl diphenate yielded T, = -11°C;
& ) J B J v y
. N . o .G RN :
ihe nevhinenates showed a low effect (TV = 9-48°C). 2} wWith increasing i
content of Ci, links in the alxyl radical, TV of diznenic acid diesters ,//
approaches a minimem at n... = 10-12, and then riscs again. (2) mhe
any
structure o ine avomatic radical of the dlasticizer aifecis T
é¢iphenaies {and rnthalotes) plasticize more insensively than naphthzlates.
Thers are 5 figures and I tables.
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{(Ural State University imeri A. M. Gor'kiy) -
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Zifect of the chuwlcal structure ... 5181 /314
s ic radical aifects the plasticizing effzct. TPhe
o c¢iphenaies is explained by the ability of the .
tne C-C bond between the Iwo benzene rings. In
ine Irec CCOH reduces the compatibility. {5) The
aoes not apply %o the polymer plasticizer systems
5 Jigures and 1 tabvle. ' p
A350CI.YI0N: . Ural'sriy gosudarstvennyy univerzitet im. L. . Gor'kogo
(ur Tate Un M. Gor'kiy)
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TSILIPOTKINA, M.V.; TAGER, A.A.; PETROV, B.S. [doceased];
PUSTOBAYEVA, G.

Evaluation of the packing density of solid polymer chains,

Part 5: Determination of-the specific surface area of polymers
i i . d. 4

by means of nitrogen v&por sorption. Vysokom. soe .

no.12:1844~1850 D ‘&2, (MIRA 15:12)

1., Ural'skiy gosudarstvennyy universitet imeni A.t:i. Gor'kogo.
(Polymers) (Nitrogen) (Sorption)
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TAGER, A,A,.; TSILIPOTKINA, M.V.; KOMANOVA, D.M.; DUBININ, H.M., akademik;
Prinimala uchastiye: MAMKINA, V.V.

Formation of a microporous structure in the thermal decomposition
of saran. Dokl.AN SSSR 144 no.3:602-605 My 1'62. (MIRA 15:5)

1. Uraliskiy gosudarstvennyy universitet im. A.M.Gor ‘'kogo.
(Saran) (Porosity)

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001754710017-8"



"APPR?YEP FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001754710017-8

TSI AT T PRSI RS R S TR RUSE O

_ TAGER, A.A.; DREVAL', V.Te.

Viscosity and activation heats of concentrated polymer sclutions
as dependent on the concentration, temperature, and nature of the
solvent., Dokl,AN SSSR 145 no.1:136-139 J1 ‘'62, (MIRA 15:7)

1. Ural'skly gosudarstvennyy universitet imeni A.M.Gor'kogo.
Predstavleno akademikom V.A.Karginym.
(Polymers) (Viscosity) (Solvents)
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[Pryaiesl chemisiry of polymers}iFiziko-khimiia polimerov.
y

Voclva, Goskhimizdnt, 1963, 528 p. (MIRA 16:12)
(Polymers)
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AUTHORS: Tager, A. A+ Podlesnyak, A« I.

TITLE: Concentrated polymer solutions. I. Determination of the
integral anc differential heats of solution and dilution of
polyisobutylene and polystyrene '

PERIODICAL: Vysokomolekulyarnyye4soyedineniya, v. 5, no. 1, 1963, 87 - 93

QEXT: An improved calorimeter was
¢ . . Skuratov (Kolloicn. zh.y, 99
neat effects curing a prolonged time of
measwred by thermistors and the adiabatic
relays. The sensitivity of the apparatus
of solution, w, was meas

1.99-106,

and polystyrene, mole
found for <, cal/g polymer:

po
5.29; polyisobutylene in isooctane O,

in toluene -2.09.

APPROVED FOR RELEASE: 07/13/2001

designed, based on that
133, 1947)-

reaction.
.was
uared for polyisobutylene,

cular weight 4.13-107.
1ystyrene in ethyl benzene

in cyclohexene -0.16,

CIA-RDP86-00513R001754710017-8

5/190/63/005/001/012/020

suggested by

It allows of messuring small
The temperature Was
conditions maintained by photo
0.006 cal. The integral heat
molecular weight

5

L
The following was

5.76, in CCl4

in CCl4 -0.97,

mhe integral heat of dilution was determined by crushing

CIA-RDP86-00513R001754710017-8"

otz




&"ﬁ:ﬁfﬁﬁ‘%ﬁ%{h S S

"APPROVED FOR RELEASE: 07/13/2001

CIA-RDP86-00513R001754710017-8

5/190/63/005/001/012/020
GConcentrated polym:lc.. 3101/3186

an aspoule containing a aolution of known concentrstion in 2¢ ml solvent.
Zglutions with a concentration ¥,, of 0.1 - 0.3 parts by weight ol polymer

were ciruted tb'WZ:TUTOU. ~with 1ncteas g weight fraction W, of sclvent in

the initial solution, the hient of dilution decreased, becoming zerc at

Wy o= 0.7 - 0.8 obut in the system polyisobutylene - toluene was already W, 0.59.
mhe integral hesat of sciution was calculated from : - Ad = (v - q)wg, where /
.. is the integral neat of solution for 1.g polymer in a largequantity of }
solvent, g the integral heat of dilution for 1 g polymer, and v, the con-

centration of polymer in parts by weight. The differentisl heat of solution
[331 and the aifferential heat of dilution.Aﬁé wére determined from the
dezendence of the integral heat of solution on the composition of the solu-
tion {Fig. 6). The curves AE = f(wz) and Aii = f(wz) for polymers have the
same character as for low-molecular substances. The equation 631

-1, 0Z,(7) - T1zx21(T2)3/(T2 - 7,) used by C. £. H. Bawn, Y. h. nalic

2
Card 2/5
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Concentrated pclymer.., B101/B186

(J. Polymer Sci., 12, 109, 1954) does not allow for the temperature
dependence of the heat of solution, especially between 20 - 70°C, which
ieaes to incorrect results. There are 6 figures and 1 table.

ASSOCIATION: Ural 'skiy gosudarstvennyy universitet im. 4+ M. Gor'kogo
(Ural State University imeni A. k. Gor'kiy)

. ab . )
July 19, 1961 &%, nasrse LH; ko' ~4H,, xanse

0 ! ar
ig. 6. Dependence of the - [ A ; :
ifferential heat of solu-

ion, A 51, and the differ-
ential heat of dilution,
4H,, on the composition of
the’ solution. {a) polyiso-
butylene - toluene; (¢) ;
polyisobutylene - CCl,; 4 x

(p N - ., L S T ok Lo N .
{2) polystyrene - cc17; il B20Y 05 8wt wet 02 04 05 Gwgt  w,l BTG 38 03 1,1
(1) aE,; (2) tH,, cal/g. ‘
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AUTHORS : Tager, &, A.y Tsilipotkina, M. V., Dreval', V. Ye.,

Nechayeva, 0. V.

3
bt
-3
t
O

concentrated polymer solutions, II. Thermodynamic study of
polyiscbutylene solutions in various solvents

SERIODICAL: Vysokomolekulyarnyye soyedineniya, v. 5, mo. 1, 1963, 94 - 99

?wiT: The 25°C isotherms were plotted for the sorption of CCl1,, toluene,
4

cyclohexana, butyl propionate, and methanol vapors by polyisobutylerne having

1

the molecular weight 1.99-1C . Intense adsorption was found for CC14, ><
i

toluene, and cyclohexane Vapors, weaker adsorption for butyl propionate
varer, and no adscrption at all for methanol vapor. The properties of
polymer solutions can be compared only if the concentration is given in
wolar parts or parts by volunme, not if it is in parts by weight. The curve

6. versus ceoncentratien in molar parts also confirmed that toluene, $J,,
[ag ] = . Il

and cyclohexane were better solvents for polyisobutylene than butyl pro-
picnate. &pﬁ ig the difference of chemical potentials; it was calculated
Card 1/3
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T 2 327 sl 1 P i aturation pressure. The
from: L, = 2.3C3RT lob&;,Ps), where P_ is the saturation ;

curves for the mixing entropy, TAS, versus concentration, ¢,, in parts by

2w N e Y - t¥a) ..30_
volume, were plotted for polyisobutylene dissolved in toluene, Lul4, cycl

nexane, and iscoctanz. The eguation found by Niller (G. Cee, Chemistry of
Lsrge Molecules) shows optimum sgreement wi ith the experimental values only
in the case of the polyiscbutylena - 1sooctane system, which is in accord-

. 5 T
ance witn the *lO”j Hugegins theory, hclding for athermal systems cnliy. In
other solvents, however, a different value of TA S is observed for the same )
cny 1.e., the polyisobutylene chains have varying confizuration NnuLp &rs. /
T
, 4, and 4G were calculateé according to Gibbs-Duhem, ancé the curves
(. A H=1 tted., 7T show the followin
= ©(9,), AC = £(3,), 08 = £(y,) were plotted. They g

wnw

FARN
14)

r33 e3

maxima (in cai/mole): 1in toluene with fgruo .7, TAS axm,220, AHmaXAJ

5
63_, ~=-120; in ccl, with 3, 0.6, TAS e,'“13°’-Admax’”4o’ 66, oo =100;
in cyclohexane with ~2.uu.§, T[XS' 'U1 c, AH A)O AG ax™ -80. The

1

R4

positive values of 4H show tha

Card 2/3
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variation of entropy. The low affinity of polyisobutylene to benzene, and
the poor affinity to butyl propionate, may be due to the fact that
TAS.LLH, or TAS<AH. There are 5 figures. The most important Znglish-
lunguage reference is: C. o. H. Bawn, M. A. Walid, J. Polymer Sci., 12,

109, 1954.

ASSOCIATION: Uraltsikiy josudarstvennyy universitet im. A. M. Gor'kogo
{Ural State University imeni A, M. Gor'kiy)

SUBMITTED:  July 20, 1961 ‘ . >/
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AUTHORS: _ Tager, A. A%, Dreval!, V. Ye., Khasina, F. A.

- TITLE: " Qoncentrated polyner-ablutiqna. III. Viscosity of polyiso-
b butylene solutions in various solvents

'-PERIODICALs Vysokomolekulyarnyye eoyédineniya, Y. 5y N0 Iy 1963, 432-439

e

" QEXT: The viscosity of polyisobutylene solutions of molecular weight

1.2~106 in isooctane, toluene, butyl propionate, cyclohexane, decalin, and . ¢
carbon tetrachloride was determined at 20-50°C in concentrations of 0-100%,;
and the activation heat of the viscous flow was calculated for the solu=
tions in toluene, isooctane, carbon tetrachloride, and cyclohexane.
Resultss The greatest differences between the q-values in the various
solvents are ohserved at concentrations between 0.005 and 0.1 parts by

. weight. At higher concentrations these differences become smaller but do
‘not disappear. There is no relationship between the viscosity of the solu-
tion and the affinity of polyisocbutylene to the solvent. The viscosity .
depends on the viscosity of the pure solvent and on the flexibility of the !

PRI O

i polymer chain in this solvent. The viscosity of the solution decreases P
i with decreasing viscosity of the pure solvent and increasing flexibility ofi .

. Card 12 o e e e

et
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> Concentrated polymer solutions... : :' B101/B203

s the chain. The higher the viscos1ty the higher the activation heat; this
" does not depend directly on the energy of interaction between polymer and °
- solvent but on the size of the segment, i.e. on the flexibility of the

" polymer chain. There are 4 figures and 1 table. S

""15“1:»'ASSOCIATION: Ural'skiy gosudarstvennyy universitet im. A. M. Gor'kogo
‘ (Ural State University 1men1 A. M. Gor'kiy)

 SUBMITTEDs October 2, 1961

.. gerd 2/2
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TAGER, A.A.; DRWVAL', V.Ye.; TRATANOYVA, .G,

Effect of the molecular weight of polyisobutylene on the viscosity
and heat of activation of its concentrated solutions. Dokl. AN
S8SR 151 no.l:140-143 J1 '63, (MIRA 16:9)

1., Predstavleno akademikom V, A.Karginym.
(Polypropylene)

T
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| TITLE: Investigation of the effect of oxidatibn-i‘édﬁction .'ysystems on polymers
‘" in solution N . : - .
SOURCE :
! and the modification of polymers) ;
1 23-27 :

4000965 BT (m)/EF (c),/50P (+)/EPR/NR(3)/T -
| " §/0000/64/000/000/0023/0027 5%

: AUTHOR: Kuleznev, V. N.{ Tager, A.
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Y

Khimicheskiye svoystva i modifikatsiya

| TOPIC TAGS: oxidation reduction system, polych

rubber, polymer solution, rubber crosslinking,

: ;E”ABSTRACT: The authorsvinvestigated'the éffect:

% butadiene. (SKB) rubber

¢ _in al
,(,_C',.?f%,a B

oxidation-reduction sys

“of oxygen, The experimental procedure is de

viscosity-
1inking is plotted against the co
iron stearate. For both rubbers,
centration of the components.
1 cases; in dichloroethane, PKhP 18 ¢

crosslinking

182 . .

APPROVED FOR RELEASE:

sbornik statey. Moscow,

ems on the crossiinking of 'pdlzchlorogrene\y(m(hl’.) and
n solution at room temper. race and :

¢ vulcanizati
ncentration of:

Crosslinking time is longer
rosslinked much more slowly than in

07/13/2001

'ﬁdliﬁxéfov “‘(VCherv_nical ‘properties
Izd-vo -Nauka, 1964, -

ibArOprene ‘rubber, butadiene .
ulcanization, polymer viscosity

of jrexAie_i‘:sj.ble and ,ir;:eversible

ed access

| with a limit

oxide, bénzoin and::
es with increasing c
for PKhP than for SKB

‘benzoyl pe
time decreas
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L 10009-65
| ACCESSION NR: AT4049839

. benzene, The time of crosslinking is affected to a certain extent by the nature
" of the iron salt residue; iron stearate is more active than the oleate, - Cross="
' 1linking of PKhP under the influence of reversible redox systems shows that not
only 1,2-bonds participate in the chemical reactions but. also 1l,4-bonds. Iron .
stearate has an inhibitory effect on PRhP at a concentration of 40 mol.% stearate, .
and for SKB at 15 mol.%. It was found that irreversible systems do not have a .=
crosslinking effect under these conditions. Introduction of the irreversible re- |
dox system benzoyl peroxide~-iron stearate-benzoin causes the viscosity of the -
solution and gel formation to increase considerably. In the case of a limited
access of oxygen, only the reversible redox systems have an effective.cross-
linking effect. Tabulated data on the effect of previous processing on cross-
linking show that the time of crosslinking for SKB previously rolled is longer S
. than for unrolled rubber, Gels from solutions of extracted SKB have a less dense. -
M structure than gels from ordinary SKB. It is concluded/on the basis of an experi-
ment on the adhesion of Nairit resin that the adhesive ompositions containing
reversible redox systems can be used in practice for bonding rubbers in the cold.
Orig. art, has: 4 figures and 2 tables, T L e e

ASSOCIATION: Ural'skiy gosudarstvennyy uﬂivéifsitét im, A.M. : qu'koga (Ufal' o
- state university) -~ S AT e e e T
Card 273
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AUTHORS: Karas', L. Yé.;’Tager, A.“AQ *  S : f;' :f" ":3ff%é§f;

2 )as

. | TITIE: The mechanical properties of Vthr'éé-—diménsional polyurethanss ‘prepared on
the basis of polydiethylene-succinate, polydiethyleneadipate; and polydiathylene=-
sebacate, 1lst communication in the series "Influence of the hemical nature of -

the chain and degree of cross-linkage on the properties of polyurethanes“_

SOURCE: Vysokomolekulyarnyye soyedineniya, v. 7, no. 5, 1965, 891-897

-TOPIC TAGS: polymer, resin,polyurethane;plastic,rtensile'stress; tensile = -
strength, polyethylena . _ : ' S

e

ABSTRACT: Physical properties of polyurethanes were determined -in order to clar=-:.
ify existing discrepancies in the literature regarding the effect of cross~linkage:
network density on the mechanical and other properties of - three~dimensional poly-":!
urethanes of different chemical natures. The mechanical properties of poly- 7
urethanes prepared on the basis of polyethylene-succinate, polyethylene-adipate -
| and polyethylene-sebacate in the presence of trimethylpropane were studied, The "7
"+ degree of cross-linkage was determined by adjusting the concentration of R

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001754710017-8"
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' trimethylpropans, The reactions were. carried out at 120C. It was. found -that -the
| mechanical properties of the polyurethane depend- on the ‘chemical nature of .the -
| polyurethane and the degree of cross-linkage. Increase in the degree of cross-_
: i linkage causes a drastic decrease in the strength of the polymer but has little
. effect on the glass temperature, The tensile strength of polyurethanes when ex- i
pressed on a function of the degree of cross~linkage has a maximum, the nature and ! -
magnitude of which is determined by the ease of crystallization of the poly- L
urethane., Aging increases the tensile strength of polyethylene-sébacate, It is .
concluded that, since the curves of tensile strength versus degree of cross— .
linkage intersect for different polyurethanes, the mechanical properties of the
latter must be investigated over wide regions of cross-linkage before their suit- |-
. ! ability for a particular industrial application can be assessed. Zh, D, Timoshenko, -
. and R, S, Shcheglova participated in the experimental part of the invesiigation.- - -
Orig. art. has: 2 tables and 6 graphs. . S — ST
ASSOCIATION: Ural'skiy gosudarstvennyy universitet im, Gor'kogo (Ural State . =
| University) : T LT -
: SUBMITTED: 21Julél -~ " . ENCL: "00

7 SUB CODE:MT,GC .
- womsov: o3 . OMER 009 CTlars

| A/
{ Card 2/2
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: ACC NR: AP6002432 SOURCE CODE? un/bo20/65/165/005/1122'/11‘25
! AUTHORS 3 T?:ghgr,w_A;_l‘\:*;“ Karas', L. Ya. @7 i
- ORG: = none JQ,;C'

¢
. A
TITLE: Thermodynamics of swelling of three-dimensional polyurethanes e
, —_—

C

SOURCE! AN SSSR. Doklady, Ve 165, no. 5, 1965, 1122-1125

' TOPIC TAGS: polymer, polyurethane, thermodynamic analysis, thermodynamic function,
. thermodynamic property

| ABSTRACT: The sorbtion isotherr,ms for the sorbtion of dioxane on a number of poly-
* urethanes and also the entropy land enthalpy of mixing polyurethanes in dioxane

! solubtions ware dotermined, The sorbtion experiments were carried out ty the method
of A, A. Tager and V. A, Kargin (Koll, zhurn., 10, 455, 19L8) and the solution L
© experiments by the method of A, A. Tager (Fiziko-khimiya polimerov, M., 1963, str. ;---
. 380). The experimental results are presented in graphs and Lables (see Fig, 1). !
' It is concluded that the flexibility of the polyurethane chains increases with

" increase in the number of mebhyl groups between bthe complex ester linkages. This
| paper was presented by Academician V. A. Kargin on 15 May 1965,

Cerdysp . _._.__WG: 618.03:53¢678,66h |2
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0

"Fig. 1. Dependence of the
~entropy of mixing on the

: composition of the solution,
. 1 - polyurethane succinate,
f’ olyurethane adipinate
(B-1), 3 - polyurethane -
sebacinate,

Orig. art. hu: 1 table and 3 grlphu

SUB CODE: 11, 07/SUBM DATE: 15my65/ ORIG REF: 009/ OTHRER: 0L |
Cﬂfd2/25ﬂl/ . - SRR PN

R S L b g e veea e

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001754710017-8"



"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001754710017-8

Y SRR

S N S RS B e SR T3

TAGEN, ALh. s SY sty DLUL; FOLUIGRAYA, V. Vo5 FRDORUVA, L.M.g DULYRABVA, LD,

- - . s . e 2 . o© 147
cmantals of iavestmant eastiog, Lit. orolzve no.9:36-39 O T4,

B {MIRA 18:10)

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001754710017-8"



"APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001754710017-8

Lif AT TS IRIART TS R £

CRSEY AR S S LTS N A, SRR S

CHULANOV, V.N.; STESHENKO, Ye.M.; TAGER, A.R.

Operation of the cement works of an aluminum factory. TSement 27

no. 2:8-10 Mr-Ap '61. (MIRA 14:5)
(Dust—Removal)  (Cement plants)
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VIROTCHENKO, I.I.; KOKAR!, I.N.; TAGER, A.K.

] 2 o .L./"‘ { "Je '&
Soundproofing a mill. TSement 28 ro.3: 20 Hy (oA 15:7)

i ini od.

1. Volkhovskiy elyuminiyevyy zav
(Milling machinery—-Soundproofing)
(Cement plants--Equipment and supplies)
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TAGER, AoS. PA - 2578
Research on noise property of travelling wave valves,
(Issledovaniye shumovykh svoystv lamp s befushchey volnoy;Russian)
Radiotekhnika i Elektronika, 1957; Veol2, Nr 2, pp 222-229
(UoSeScRe)

Received }.1/1957 Reviewed 6/1957

The lecture was delivered in 1956 at the International High
Frequency-Electronic Congress in Paris. It is shown that, with
the primary fluctuations resulting from excitation of the waves
of the space charge of higher type which are not in corrslation
with the ground wave being taken into arrount, the minimum coef-
ficient of the noise of travelling wave valves in the case of
oversaturation of the cathode, considerably exceeds 6 db. This is
carried out by a method which is analogous to that of J.Pierce
(Proc, IRE, 1952, Lo, 12, 1675-1680). The difference consists
in the fact that here a threedimensional problem is dealt with,
that the charge of the electron is assumed to be punctiform, and
ths excitation in the bundle of waves of a higher type of space
charge is taken into consideration. The cnaracteristics of the
noise of itravelling wave valves were investigated experimental-
ly on valves with a movable electron gun. The relations are gi-
ven between the coefficient of noise of travelling wave valves and
the distance between the slectron gun and the befinning cf the
spiral of deceleration as well as between this coefficiernt and

BT IR SN i SR ey PP LT PO O TYS S .
VR Ay PR 1 e ST S Py S | R e e PP A T
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fusearch on nolse property of travelling wave valves., PA -2

the velocity of the electrons in this space, the bundle-current,
the potential relation of gun elactrodes, the focussing mag-
netic field, and the mode of operation of the cathode., Experi-
mental data are compared with theoretical data and the correct-
ness of the claim that the space charge near the cathode plays
an important part in the case of the depressicn of vortex noise
at superhigh frequencies, is confirmed.
( 7 111, and 1 citation from a Slav Publication ).

ASSQCIATION

PRESENTED BY

SUBMITTED 8/1956

AVAILABLE Library of Ccngress
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I

Tager, A. S., Gladun, A. D. S0V/56-35-3-49/61

on the Use of Cyclotron Resonance in Semiconductors for the
Amplification and Production of Superhigh-Frequency Oscil-
lations (0b izpol'zovanii tsiklotronnogo rezonansa Vv
poluprovodnikakh dlya usileniya i generirovaniya
sverkhvysokochastotnykh kolebaniy)

Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958,
Yol 35, Nr 3, pp 808 - 809 (USSR)

In the cyclotron resonance in some semiconductors (as e.g.
in Ge, Si) it was found that, in addition to the base lines
of absorption, lines occur on such frequencies as are
multiples of the cyclotron fundamental frequency. This
effect is connected with the non-harmonic character of the
motion of the holes. This phenomenon is suited for the
production of regenerative amplifiers of generators of
superhigh frequencies. In this connection, the following
scheme is, for example, possible: The high-frequency
electric "pumping field" (pole nakachka) Eg with the

»
= neHo/m ¢ (n=1,2,3...) acts

frequencywE =n

h)cyclotron

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001754710017-8"



On the Use of Cyclotron Resonance in Semiconductors SOV/56—35-5-49/61
for the Amplification and Production of Supsrhigh-
Frequency Oscillations

Card 2/3
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upon a semisonductor located in a constant magnetic field
Ho. Here m  denotes the effective mass of an eleciron

* *
(me) or hole (m, ). The aforementioned electric field acts
in“the plane which is vertical to Hos If the field EH is

sufficiently strong, oscillations can be excited in the

system on the frequencies W = lLdH/n = lcdcyclotron'

1 =1,2,.. These frequencies may be higher or lower thau
the "pumping frequency". The excitation of such oscillations
is facilitated by such a position of the gemiconducter in the
resonator for which QJH and b)c are eigenfrequencies. An

important advantage offered by cyclotron-resonance when
compared to paramagnetic resonance is the possibility of
making use of shortwave bands of superhigh frequencies
(millimeters and submillimeters). Finally, a method of
amplifying or transferming the frequency of oscillations
is given for the case in which the non-harmonic character
of cyclotron oscillations of the carriers is only weak or

APPROVED FOR RELEASE: 07/13/2001 CIA-RDP86-00513R001754710017-8"
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On the Use of Cyclotron Resonance in Semlcondugtprs S0v/56-35~3 49/6
for the Amplification and Production of Superhign-
Frequency Oscillations

non-existant. There are 5 references, 1 of which 1is Soviet,

SUBMITTED: June 17, 1958
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SOV/1%1.1-3-6.18/28
Solntsev. V.A. and Tager. A.S.

Theory of the Interaction of Two Electron Beams Moving in
a Periodic Elegirostatic Field

Izvestiya vysshikh uchebnykh zgvedeniy, Radiofizika,
1958 Vol 1. Nr 5.6, pp 127 - 138 (USSR)

The problem discussed was partly 1nvestigated by the
authors in two earlier works (Refs 1 and 2). The
analysis given is carried out under the fellowing
assumptions: 1} the eleciron trajectories are recti-
linear; 2} the consrtani component of the electron space
charge is compensated by ions, 3)Y the excitation of the
higher -order space charge waves 2in thie beam 1s neglected
and, %) both beams are of the single-velocity type.:

The two electron beams are fully intermixed and move
along the axig 2 with velocitles

v(l)(z) and ¥ °

(z): +the velocities change with a
period L .+ This <han
v
1

¢ of velocities can be secured
siewTrostatic field, The
G .y compouients of the current

by employing a pet:
equations of the h

P
i}
m
-
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BuTL
sov/141-1-5-6-18/28 o
Theory of the Interaction of Two Electron Beanms Moving in a Periodic
Elecirostatic Field
(1) (2)

densities i and 1 in the two beams are described
by (see Refs 1 and 2):
)
d.,i(lg?_) o d
— 4 2] - .

v(l’g) dz (v

(1,2) 2
t (1,2)
1

dz2

b \ >
1 dv(l’u){é‘ w (1.2) di(l’z) jmJ(l? )3
J

s e e

s rars § H
ny AL.2) 0y =
v1-2) dz \ o dz / (v(l"z))’

"«

where E(z) is the longitudinal component of the high-

frequency field, J is the constant component of the

current density and n = e/m . The solution of Eg (&)

is in the form of Eg {6). where Yy denotes the propagaiion

constant - for the Zero space harmonic of the current. BY
Card2/5 introducing new variables. defined by £q (7). Bq (%) can b=
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sov/141..1.5-6-13/28
Theory of the Interaction of Two Electron Beams Mgving in a Periodic
Electrostatic Field

written as Ea (8). The integration of this leads to
Eq (9). The solution of this 1is in the form of Bg (10).
On the other hand Eq (6} may be written as Eq {11).
Now. Eq (9) can be solved in terms of the series defined
by Zqs (12) and (13) where Vk and fhk are given by

Egqs (13a) and (13s). By substituting the series of Egs {11}
and {13) into Eq (9) and carrying out the integration. an
infinite system of linear alge?£§1c equaFé?ns 15 obtained.

These relate the amplitudss < apnd ¢ L and are given
’y A

by Eqs (15). If the system 1S TO give significant solutions,
its determinant should be equal tc zero, as defined by

Eq (163. his represents a general equsation of the
dispersion of two intermixed elzctron beams., I1f the space
charge is compranively small, the system obeys Eas (18)

.nd (19), The dispersion ejuation is, therefore. given

by Eq {20, If the average plasma frequencies of the waves

in the beams are equal. Eg (20) is represented by Eq (22):
the soiution of tulis 1s in the form of Bq (23). The solution

Card3/5
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sov/141-1.-5-6-18/28
Theory of the Interaction of Two Electron Beams Moving in a Periodic
Electrostatic Field

is plotted in Figure 2 for various values of a - The

relative width of the interaction bands is given by

Eq (24a). On the other hand, the maximum amplification

in db per unit length of the beam 1s expressed by

Eq (26a). Egs (2%) and (26) show that the efficiency of
the interaction of the electron beams depends on the
coefficients a, It is shown in the appendiX to the
paper that the coefficient N for a system with sinusoi-
dally varying electrostatic potential. is given by Eg (28).
where ¢g 1is defined by Eq (29). On the other hand, for

an electrostatic system with a stepwise change of the

potential (Figure %), a, 1is given by Egq (30), where

¢, is defined by Eq (31). The dependence of a, on ¥

is illustrated in Figure 5. Normally, the spread of the
electron velocities (which was not taken into account in

. A - - - N g
Cardi/5 the above analysis) has a considerable influence on the
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Theory of the Interaction of Two Electron Beams Moving in a Periodic
Zlectrostatic Field

SUBMITTED:

Card 5/5

characteristics of a two-beam tube This effect can be
evaluated approximately (M.I. Rodak - Ref 6) The electron
velocity distribution function is given by Eq (32). where

N d&notes the density of the electrons while v is a

T
parameter ¢haracterising the spread of the electron

velocities. The dispersion eguation for Ve can be

written as Eq {(33}). On the basis of the above analysis.
it is concluded that the introduction of a periodic change
in the velocity of the electrons in a twe-beam tube leads
to the appearance of the higher -order interaction regions,
these regions lie in the vicinity of the frequencies which
are practically independent of the magnitude of the space
charge of the bean There are 5> figures and 7 references,
cf which 3 are Engiish and & Soviet.

Mayv 12. 1958
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TAGER, A.S.; GLADUN, A.D.

Use of cyclotren resenance in semiconducters for the amplification

and gensration of superhigh-frequency oscillations. Zhur. ?kgp. i

teor. fiz. 35 no.3°808-809 S '58. . (MIRA 12:3
(Semiconducters) (Oscillations)
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AUTHOKS gelotsev. , v.p. and TageT, A.S.
PITLE: periodic Interacticn of Blectron gtreams
PEBIO‘D"LGAL: 1zvestiye vysshikh uchebnykh zavedeniy, Radiofizika,
1959, Vol 2, Nr 1, PP 101 - 110 (USSR)

ARSTRACT: 1t is shown that wheTe jnteraction gakes place, non-
t processes occur not only in

electron velocity. Previous
concerned with two electron
it The forms

igmel.

phe firs® three variants, parameters of the electron stream
changie periodically; in Figure la, velocitys Figure 19,

analyses have most often been

wtream diamelters pigure 1B, arift-tube diameter.
In the structures of Figure 1y the interaction ig modl-
fied © glots in & screen and in Fi ure v a

nglalom” focusing arr
action the maximum ¥ 1)
rodi ion &S discussed in Ref 1

nardl/ frequency and veloci®y dispers
Cardl/? (V.M. Lopul»:hin). The reason r the existence of discrete
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SOV/141—2—1—12/19
Periodic Interzction of Blectron Streams

bends of frequency in the interacticn with a periedic
structure ic best seen in the case of Figure 1r ,

Tf the streams only interact over the length of a slot

then the phase change of the faster space—charge wave
between one slot and the next must equal that of the

slower wove or differ from it by 20k , where k is

a whole number, The simple formula quoted in Ref 1 then
becomes Bq (3). An alternative viewpoint is that the

nigher order bands arise from synchronism between, e.g.

the m-th spatial harmonic of the slower beam with the

n-th of the faster onme. If the relation between current
density and stream cross-section is Eq (8) and replacing

the nigh-fregquency component of velocity, current density
and space charge by equivalent gquantitvies in BEq (11), the
relation between equivalent current density and longitudinal
electric field is Eq (15). The longitudinal electric fields
induced in one stream by current in another are Eq (16).

If thin streams are considered,the expression (A.6)
derived in the appendix allows for the reduction in the
axial component of Coulomb force in comparison with the
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Pericii Interaction of islectron Btreams
case of a stream of infinite section., Using this
'depression coefficient!' (A.6), the equivalent current
densities are iiq (21) and the propagation constant is to

be found from £q (28). A simplified form of this latter
expression is Eq (29) in terms of Rk , the interaction

coefficient, The condition for amplification to occur
v is Bq (32). Values for Rk are derived for particular

cases: thin streams comparatively far apart, Eq (34);
tubular streams - the expression to be found in the work
of J.R. Pierce (Ref 6); plane streams separated by a
period%c screen, Bq (36); the arrangement of Figure 1B,
Eq (37).

Therw are 1 figure and 7 references, of which 4 are Soviet
and % English.

SUBMITTsD: August 18, 1958
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q.1300 E1:0/E163
AUTHORS: Solntsev, V.A,, and TagerT, A.S. .
TITLE: Excitation of WaveguTﬁé“SYstemétby an Electron Stream ’

with Prescribed Modulation

PERIODICAL: Radiotekhnika 1 elektronika, Vol 5, No 7, 1960,
pp 1100-1111 (USSR)

ABSTRACT: In the ma jority of published work on the theoTYy of
waveguide excitation by prescribed currents, mono-
~hromatic currents with prescribed space distribution are
ronsidered. The most general theory of monochromatic current
excitation of waveguides is given by Vaynshteyn (Refs 1, 2)-
On the other hand, in the theory of the Cherenkov and Doppler
effects in waveguide systems, the radiation of a point charge oT
an elementary electric dipole moving rectilinearly along the
waveguide 1s considered. The spectral density of the current
connected with such a charge or dipole is constant over a very
wide band of frequencies. In real electron devices the current
spectrum has a complex che acter and does not reduce to either of
the cases considered. The basic formulae obtained by the two
methods differ from each other in principle. The present work VX/

Card 172
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